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[57] ABSTRACT 

Aromatic polyisocyanates are prepared by reacrting at least 
one compound (A), containing at least two primary amine 
functions and at least one aromatic nucleus, with a relatively 
modest quantity of phosgene, in the gaseous phase, the 
amount of phosgene ranging from the stoichiometric amount 
to a stoichiometric excess of 100% with respect to the 
number of moles of amine functions of compound (A), 
canied out in a mixed reactor which comprises a first, 
homogenizing zone constituting from 20% to 80% of the 
total volume thereof, and a second, essentially piston flow 
downstream zone constituting from 80% to 20% of the total 
volume thereof. 

15 Claims, No Drawings 
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1 2 

PREPARATION OF AROMATIC SUMMARY OF THE INVENTIGN 

POLYKOCYANATES IN GASEOUS PHASE Accordingly, a major object of the present invention is the 

provision of an improved process for the preparation of 

BACKGROUND OF THE INVENTEON kromatic compoundTsubstituted by at least two isocyanatc 

1 Technical Field of the Invention ^ functional groups which avoids or conspicuously amelio- 

The present invcBtion relates to the preparation of ar<v '^^s the abc,ve disadvantages and drawbacks tc^t^^^ 

matic impounds substituted by at least ^o isocyanate ac:tenzing the state of this art especially in respect of the 

ftinction^d^s. and. more espticially to the preparation of requirement for a great excess of phosgene, 

toluene diisocyanate and isomers thereof, whether alone or Briefly, the present invention features contocting at least 

in admixture compound (A) containing at least two primary amine 

o r^^^^rs^ Pr5r.r Art fuuctions and at least one aromatic nucleus with phosgene, 

2. Descnption of the Pnor Art ^ reactants being intit>duced in tfie gaseous jAase, in the 

The pr€5>aration of aromatic oon^wunds bcanng one or ™sence of a stoichiometric excess of jAosgene of between 

more isocyanate substituents via the reaction of amines with o% and 100% with respect to the number of moles of amine 

phosgene, in the gaseous phase, is well known to this art; 15 ^^^^^^^^ compound (A), in a mixed reactor comprising 

however, it is coimnercially significant only for the convcr- ^ homogenizing zone corresponding to 20% to 80% of 

sion of monofunctional aimnes, ^^^^ volume of the reacts, and a second zone in which 

The major drawback of the known po-ocesses for the reaction medium approximates piston flow, 

production of aromatic polyisocyanates is that they require constituting 80% to 20% of the total volume of the reactor, 
very large amounts of phosgene compared to the amines 

cnq>loycd in the reaction. The formation of polyisocyanates DETAI LED D ESCRIFTION OF BEST MODE 

from the conesponding polyamines requires an excess of AND PREFERRED EMBODIMENTS OF THE 

phosgene on the cffder of 200 to 300 mole % with respect to INVENTION 

the amine functions. This stoichiometric excess off phosgene ^ particularly according to the present invention, the 

is known to increase the phosgenation rate. Rirtha; it preparative process i^oduccs isocyanatcs corrc- 

prcvcnts the formation of undesirable byproducts resulting to the transformation of the above amines without 

from the reaction of the amine with the isocyanate and ^i;^equ^ement for carrying out the reaction in the presence 

which, other than reducing the yield of polyisocyanatc, also ^ ^ ^^^^ phosgene. It has also now been 

frcquentiy present the disadvjmtage of bemg sobd and aetermiiied that, unexpectedly, the phosgenation of aromatic 

blocking the reactors. These problems do not exist when the i^^es can be effected under these conditions without 

amine starting materials are aliphatic or aromatic ^/necessity for a prohibitive increase in reaction time, 

monoamines, or aHphatic polyammes. Rirther, the isocyanate yield at the reactor outiet is as high 

However, while large excesses of i^osgene arc recom- attained when employing processes utilizing large 

mended for reaction efficiency, employing such great excesses of phosgene. 

amounts is undesirable from standpotot of he^th and safety hnportant advantage d the process of the invention 

because of Ae toxicity of this reactant and the co^^^^ tj^at it is no longer necessary to recycle the unreacted 

imposed on tiie use thereof, wheflier govcmmcnta^ or oth- -^osgene, in contrast to the processes employing large 

cawise. These constraints are all the m«e severe when even ^f tiiis reactant, which require such condition in 

largo: amounts of phosgene are used m the production ^ ^ ^ economically viable. Avoiding the recycUng of 

facility. phosgene presents the advantage of eliminating a reac- 

In the processes con^msing reacting polyamines with ^ ^ process which circulates a large quantity of 

phosgene in tiic gaseous phase, it is alsorequired to increase concentrated phosgene, and which may also be under 

the efficiency of the mixing between the reactants in onte to pressure, with all of the associated safety features that this 

avoid side reactions and to obtain good yields of the desired 45 entails. 

polyisocyanates. indicated above, the process of the invention com- 

The use of reactors containing movable stirring means for contacting at least one compound (A) containing at 

the reaction mixture is thus desirable. However, this option ^^^^ primary amine functions and at least one aromatic 

presents problems associated witii tiie existence of rotating ^ nucleus with phosgene. 

parts m the mechamcal stirrer, in particular ^8 at Jjj^ 50 i„ efeired embodiment of tiie invention, tfie process is 

«is of rotation, problems wi^ carried^ utilizing at least one compound (A) conlu^^ 

the movable stirrer due to tiie adhesion of byproducts from functions^ at least one aronitic 

side reactions. ^ , . ^ , ^ „^ ^ , C«-Ci4 group, frcfcraWy Cg-Cjo* which eitiicr may or may 

The process dcscnl>ed in EP-A-0,570,799 does not man- ^ substituted with one or more linear, cydic or 

date a reactor of the above type, but requires mjcction of the 55 i^^^^ed, saturated or unsaturated C^-C^o hydrocarbon 

reactants into a static mixing zone sudi that ttie residence radicals 

time is 0 1 to 03 seconds and the degree ^J^f^^^ Preferably, the above hydrocarbon radical substituenU are 

between the reactants ^ lCr^ Once homogemzed, thercac- ^ ^ 

tion mixture is transferred to tiic reaction zone pr^, ^^^^ » pr^rablV C.-C^ radicals, 

without rctromixing, in which tiie flow of the reaction 60 ^1-^10 raaicais, mur pt ,J ^ * ,1^ zix. 

mixture is plug or piston flow characterized by a minimal Ptcfcrably, compound (A) has tiie formula (1). 

Bodenstein and/or Reynolds number. These features are H^jj^R—joia (1 ) 
described as essential because otherwise the reactor can 

become blocked. The drawback or disadvantage of Uiis type in which R is the saturated or unsaturated aromatic nucleus 

of process is that it requires the {H^esencc of a large excess 65 described above. 

of phosgene, ranging from 150 to 250 mole % with re^ct In anotiia: preferred embodiment of tiie invention, at least 

to tiie amine functions. one compound (A) is cn^loyed in which tiie radical R is 
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optionally substituted by one or more Ci-Cio ^Jkyl radicals, 
preferably Ci-Cg alJcyl radicals. 

Particularly exemplary radicals R are the benzene and 
naphthalene nudci which dthcr may or may not be substi- 
tuted by one or more methyl, ethyU propyl, butyl, pentyl cr 
hexyl radicals and/or isomers thereof. 

Preferably, the process is carried out employing at least 
CDC compound (A) selected from among toluene diamine, 
xyiylene diamine, or phenylcne diamine; these compounds 
can be used alone or in admixture, either with or without the 
Isomers thereof. More preferably, the compound (A) is 
toluene diamine. 

According to one feature of the invention, the reaction is 
canied out in the presence of an excess of phosgene of 
between 0% and LOO mole % with respect to the number of 
amine functions in compound (A). 

Aparticulariy advanUgeous embodiment entails carrying 
out the reaction in ttie presence of a stoic^ometric excess 
ranging from 5% to 60 mole % of phosgene, with respect to 
the same standard described above. 

The reactants contacted with each other in the process d 
the invention, i.e., the at least one coii4>ound (A) and the 
phosgene, can be used alone or in the presence of a diluent 
By the term **diluenf* is intended a ccnapound which is inert 
in re^>ect of the reactants andjMroducts of the reaction under 
conditions of the reaction. 

In addition to inert gases, in particular nitrogen, the vapor 
of a solvent for the compound (A) and/or phosgene can be 
employed as a diluent. The solvent is advantageously 
selected from among benzene, xylene, ortho- 
dicddorobenzene, monochlOTobenzcne, or any other solvent 
which is normally utilized in phosgenation reactions, pro- 
vided that it is stable under the reaction conditions 
(temperature, residence time, etc.). 

When the compound (A) is dissolved in a diluent, it is 
advantageously present, in particular, in a concentration by 
weight of from 3% to 30% in tiic diluent This concentration 
preferably ranges from 10% to 20%. 

Thus, if a diluent is used with the amine, admixing thereof 
preferably is carried out before introduction of the reactants 
into the reactor. In general, the amine is first dissolved in its 
solvent in the liquid phase. The resulting mixture is then 
vaporized at the tenq>erature required for the reaction 
employing any technique known to this art 

The reactants, optionally in the presence of a diluent, are 
brought into contact with each other in the vapor phase. The 
reactants are preheated via any known technique to produce 
vs^>orized products dining their introduction into the reactor. 
Further, the reaction is carried out imder conditions which 
ensure that the reactants remain in the vapor state. 

Nmnally, tiie preheating temperature for the reactants is 
of the same <»der as that required for carrying out the 
phosgenation. 

In accordance with another feature of the present 
invention, the reaction is carried out in a mixed reactor 
comprising a first, homogenizing zone constituting 20% to 
80% of the total volume of the reactor, and a second 
downstream zone in which the flow of the reaction medium 
is essentially piston flow, constituting 80% to 20% of the 
total volume of the reactor. 

More particularly, the first zone comprises a reactor 
whose length is of the same order of size as its cross-section. 
For convenience, the reactor in this first zone is cylindrical 
in shape, thougih, of course, any otiier geometric form 
(cubic, spherical) with a cross-section which is about ttie 
same size as its length would be suitable. 

In a preferred embodiment, the first zone constitutes 40% 
to 80% of the total vcdume the reactor. 
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The reactants are introduced under conditions in which 
the first zone in the reactor closely cocresponds to a homog- 
enizing reactor. 

To this end, introduction of the reactants is preferably 
carried out such as to promote a turbulent area in this zone 
to provide good homogenization of the reaction mixture. 

The introduction of the reactants can be eff'ccted in any 
one of a number of ways. Preferably, means arc employed 
which encourage retromixing of the reactants (or back> 
mixing). Exemfdary of such means are nozzles, or multijet 
injectors. 

The nozzles can be concentric, Le., comprising two con- 
centric tubes inserted one into the other, defining a central 
portion and an annular portion. Compound (A) and the 
phosgene, optionally in the presence of a diluent, can be 
introduced into either die annular portion or via the central 
portion. 

Multijet injectors can comprise either a system including 
a number of jets converging towards one or more central 
jets, or a number of jets located in different areas of the 
reactor with different spraying angles and directions to stir 
the gas streams. 

Introduction of the reactants in tiie vapor phase can be 
effected into any region of the stirred reaction zone. Thus, 
the zeactants may be introduced into a region which is dose 
to the wall member up to a region close to the center of the 
reactor. 

The first zone may or may not include static means 
(obstacles, baffles, etc) which encourage retromixing of the 
reactants and homogenization of the admixture. 

The second zone of the reactor in the process of the 
invention is characterized in that the flow of the reaction 
medium therein is close to or "essentially" piston flow. This 
zone constitutes 80% to 20% of the total volume of the 
reactor. 

This zone of the reactor completes the phosgenation 
reaction. It also permits ynaTimiini conversion to be attained, 
while miniinizing the total volume of the reactor. 

It comprises a reactor of a length which is greater than its 
crofis-section. Tube reactors are exemplary thereof, altiiough 
other geometric shapes are suitable, provided that die above 
condition is satisfied. 

In a preferred enobodiment of the invention, the second 
zone constitutes 60% to 20% oi die total volume of the 
reactor. 

This reaction zone can also be lined with internal 
obstacles or baffles; preferably, it is not. 

The reactor enqdoyed to carry out the process of the 
invention preferably does not contain any movable n^chani- 
cal stirrers, in either the first or second zone. 

The reaction of the invention can be carried out in any 
type of reactor whidi is fabricated fix^m a material whidi is 
compatible with the operating conditions. In pardcular, the 
reaction can thus be canied out in a reactor made of glass or 
steel which may be alloyed or enamelled. 

The residence time of the reactants in the reactor com- 
prising the two zones, in particular, advantageously ranges 
from 1.5 to 30 seconds. Preferably, die residence time ranges 
from 3 to 15 seconds. It will be appreciated that the 
residence time in one or the other of the two zones is 
proportional to the distribution by volume of the two zones 
with respect to the whole. 

It has thus surprisingly been found that carrying out a 
significant portion <^ the reaction in a homogenizing reactor 
does not cause the problems described above whidi would 
ncxxnaUy be expected, deq)ite a slight excess of phosgene. 

This is aU the more surprising since the known processes 
feature mixing the reactants in as short a time as possible, in 
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crdcr to avoid rcactioD, this latter being carried out in a at low temperature or any other means, then recycled to the 

different zone of the reactor^ where the residence time is up phosgenation reacticMi zone. 

to 10 times greater than that in the initial zone. The zone in In order to further illustrate the present invention and the 

which the reaction proper is carried out is characterized by advantages thereof, the following specific examples are 

the absence of retromixing of the reactants which was 5 given, it being understood that same arc intended only as 

considered to be the origin <^ blockages. Contrariwise* the illustrative and in nowise limitative, 
present invention reveals that it is of no importance that the 

major portion of the phosgenation reaction takes place in a EXAMPLE 1 

reactcM" where retromixing is carried out. Further, it has also ...... , ^ . . 

now been determiiicd that the reaction of the invention , _ A cylmdncal reactor was employed, havmg a diameter 

carried out in a reactcr containing two zones can be effected equal to its height and a volume of 0.18 1, charged by a 

in a residence time on the same order as processes carried system of injectors located one quarter of the diameter from 

out in piston reactors. center of the reacted (separate jets for the amine/solvent 

Lastly, reactors comprising a region in which the mixture mixture and for the i^osgene), connected to and commu ni- 
ls homogenized improve heat exchanges and avoid the eating with a 0.12 1 tube reactor (30 cm long), 
presence of hot spots therein. The injection system was of the type described in the 

The temperature at whidi the phosgenation reaction of the article by Matras and Villcrmaux, Chem, ing. Science. 28, 

invention is carried out advantageously ranges from 250° C. (1973) 

to 5(X)** C. Preferably, the reaction temperature ranges from . * ^ 

300O C. to 400'> C By the term ^^tSon temperature" is The f oUowmg reagents were introduced into the reactor, 

intended the temperature in the reactcr. 20 (a) 600 g^ of a gaseous mixture of toluene diamine, 10% 

The process of tihe invention can be carried out under by weight, in oithodichiorobenzene, vaporized at 300** 

pressure, under reduced pressure or at atmospheric pressure. C. ; 

For example, the fx^essiu-e in the reactor advantageously (b) 155 g/h erf pure phosgene preheated to 3(X)** C. 

ranges from 0.5 to 1.5 bars absolute. Pref erably* it is carried The temperature of the reaction mixture in the reactor was 

out at a pressure close to atmospheric pressure, 25 320° C. and the average residence time of the reactants was 

Once the phosgenation reaction has been convicted, the on the order of 3.2 to 3.9 seconds, 

reaction products obtained, as well as the unreactcd After analysis, a yield of more than 95% of toluene 

reactants, are separated via any technique known to this art diisocyanate was obtained at the outlet to the reactor and no 

The isocyanate produced could, for example, be separated significant clogging was observed in the reactor after more 

by selective condensation in a suitable solvent 30 than one hour of operation. 

For convenience, the solvent is preferably selected such 

that its boiling point is greater than the decomposition point EXAMPLE 2 

<rf the carfoamyl chloride corre^nding to the isocyanate ^ cylindrical reactor was employed, having a diameter 

fanned. In ttiis manner, a subsequent step of decon^>osing ^^^^ h^^i and a volume of 0.18 1, charged by a 

the caxbamyl chloride is avoided. 35 ^y^^^ injectors located one half diameter from the center 

Also, the solvent must preferably condense at a tempera- reactor (separate jets for the amine/solvent mixture 

ture at which the products, in particular the unreacted phosgene), connected to and communicating 

phosgene and the hydrochloric acid fcnroed, remain in the ^ q j j reactor (1.4 m long). 

gaseous state. ^ - 1 w ^ The injection system was as described in Example 1. 

The recovered isocyanate IS then punfied,m particular by 40 ^-iT. ^ - ^ ^ j-* **. 

distillation *- rj^^ following reagents were introduced into the reactor: 

Regarding the unreacted phosgene, it should be noted that (a) 1,100 g/h of a gaseous mixture of toluene diamine, 

conventional processes recycle this reactant to the reaction 10% by weight. In CMthodichlorobenzene, v^xxized at 

zone. Because of the very large excesses of phosgene used, 330'' C; and 

these processes arc only economically viable if this com- 45 (b) 196 g/hg of pure phosgene preheated to 330° C. 

pound is recycled. However, in this zone of the process there The tenoperature of the reaction mixture in the reactor was 

exists a large quantity of concentrated phosgene, which may 350^ C. and the average residence time of the reactants was 

be under pressure, presenting a serious problem in respect of on the order of 5 to 6.5 seconds. 

the safety conditions which must be observed. After analysis, a yield of more than 95% of toluene 

In a particularly advantageous embodiment of the 50 diisocyanate was obtained at the outlet to the reactor and no 

invention, it is no longer necessary to recycle the phosgene. significant clogging was observed in the reactor after mcare 

This eliminates a very important source of problems due to than one hour of operation. 

the presence of concentrated phosgene in a particular zone While the invention has been described in terms of 

of the process. various preferred embodiments, the skilled artisan will 

In a preferred embodiment, the phosgene separated from 55 appreciate that various modifications, substitutions, 

tkkt reaction products is destroyed or consumed via any omissions, and changes may be made without departing 

known technique, for example by contact with a base such from the spirit thereof. Accordingly, it is intended that the 

as caustic soda, or with water. scope of the present invention be limited solely by the scope 

With respect to the hydrochloric add, this can be sepa- of the following claims, including equivalents thereof, 

rated from the reaction products for exploitation (separation 60 What is claimed is: 

of the phosgene present, for example by absorption and 1. A process for the preparation of an aromatic 

distillation), or destroyed by reaction with a base. polyisocyanate, comprising reacting at least one compound 

ft should be appreciated, however, diat recycling the (A), containing at least two primary amine functions and at 

phosgene to the reaction step is also intended and remains least one aromatic nudeus, with phosgene, in the gaseous 

within &e scope of the present invention. 65 phase, the amount of phosgene ranging from the stoicfaio- 

In tills particular case, the phosgene can be separated from metric amount to a stoichiometric excess of 100% with 

the hydrochloric acid by distillation, absorption in a solvent respect to the number of moles of amine fimctions of 
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compound (A), cairicd out in a nodxed reactor which com- 
prises a first zone constituting from 20% to 80% of the total 
volume thereof, the first zone comprising a reactor of a 
length which is of the same order of size as its cross-section* 
and a second essentially piston flow downstream zone 5 
constituting from 80% to 20% of the total volume thereof, 
ttie second zone comprising a reactor of a length which is 
greater dian its cross-section. 

2. The process as defined by claim 1, wherein the amount 

of phosgene ranges frtjm a 5% to a 60% stoidiiomctdc lo 
excess with respect to the number of moles of amine 
functions of con^xnind (A). 

3. The process as defined by claim 1, said first, homog- 
enizing zone constituting from 40% to 80% of the total 
volume said mixed reactor and said second, essentially is 
piston flow downstream zone constituting from 60% to 20% 
of the total volume thereof. 

4. The process as defined by claim 1, said at least one 
aromatic nucleus of said at least one compound (A) com- 
prising a substituted or unsubstituted Cc-Cm aromatic radi- 20 
cai. 

5. The process as defined by claim 4, said at least one 
aromatic radical bearing at least one linear, cyclic or 
branched, saturated or unsaturated Cj-Cio hydrocarbon 
radical 

€. The process as defined by claim 4, said at least one 
aromatic nucleus con^>rising a substituted or unsubstituted 
C^-Cio aromatic radical. 

7. The process as defined by claim 1, said at least one 
oon^xNind (A) having the formula (1): 

in which R is a substituted or unsubstituted C6-C14 aromatic 
radical 35 

8. The process as defined by claim 7, wherein formula (1), 
R is substituted by at least one Cj-Cio alkyl radical. 



25 



30 



9. The process as defined by claim 1, said at least one 
compound (A) comprising toluene diamine, xylylenc 
diamine, phenylcne diamine, or mixture or isomers thereof. 

M. The process as defined by claim 1, carried out in the 
presence of at least one diluent for said at least one com- 
pound (A) and/or said ^losgene. 

11. Tlie process as d^ned by claim 10, carried out in the 
presence of at least one diluent for said at least one com- 
pound (A), the ooncentzation of said at least one conq>ound 
(A) in said at least one diluent ranging from 3% to 30% by 
weight 

12. The process as defined by claim 11, said concentration 
ranging from 10% to 20% by weight. 

13. The process as defined by daim 1, the residence time 
of the reactants in said mixed reactor ranging from 1.5 to 30 
seconds. 

14. The process as defined by claim 13, the residence time 
of the reactants in said mixed reactor ranging from 3 to 15 
seconds. 

15. A process for the preparation of an aromatic 
polyisocyanate, con^nising reacting at least one compound 
(A), containing at least two primary amine functions and at 
least one aromatic nucleus, with phosgene, in ttie gaseous 
phase, the anxxmt of phosgene ranging from the stoichio- 
metric amount to a stoichiometric excess of 100% with 
respect to the number of moles of amine functions of 
compound (A), carried out in a mixed reactor which com:- 
prises a first zone constituting from 20% to 80% of the total 
volume thereof, and a second, essentially piston flow down- 
stream zone constituting from 80% to 20% of the total 
volume thereof, wherein the residence time of the reactants 
is proport i onal to the distribution by volume of the two 
zones with respect to the whole, so that a significant portion 
of the reaction is carried out in the fijst zone under condi- 
tions promoting retromixing. 
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number of moles of functional amine gps . - 

Pref. the cpd. (A) comprises at least two amine functions and at least one 
6-14C (more pref. 6-lOC) aromatic residue opt. substd. by one or more 
hydrocarbyl radicals chosen from 1-lOC (more pref, 1-6C) alkyl, aryl, 
alkyl-aryl or aryl-alkyl. The cpd. corresps. to the formula H2N-R-NH2 (I); 
where R = aromatic gp . (opt. substd.) as described above. More 
specifically, A is chosen from toluene diamine, xylylene-diamine and 
phenylene-diamine (singly or mixed) with or without isomers. 

USE - The process concerns, more partic, the preparation of toluene 
diisocyanate, its single isomers or as a mixture. 

ADVANTAGE - In previous techniques, large excesses (200-300%) of 
phosgene have been used to increase the speed of phosgenation and avoid 
formation of undesirable by-products resulting from reaction of amines 
with isocyanates. Since phosgene is a toxic cpd., it would be desirable to 
use smaller amts. of this prod., and the invention achieves this aim. 
Yields of isocyanates are as high as those obtainable in former processes, 
and there is no necessity to re-cycle un-reacted phosgene. 

ABEQ (0003) 

JP 08059593 A UPAB 20051108 

Prepn. of aromatic cpds . substd. by at least two isocyanate gps., where at 
least one cpd. (A) (comprising at least two prim, amine functions and at 
least one aromatic residue) is contacted with phosgene - in the vapour 
phase, using a 0-100% (pref. 5-60) excess of phosgene relative to the 
number of moles of functional amine gps.. 

Pref. the cpd. (A) comprises at least two amine functions and at least one 
6-14C (more pref. 6-lOC) aromatic residue opt. substd. by one or more 
hydrocarbyl radicals chosen from 1-lOC (more pref. 1-6C) alkyl, aryl, 
alkyl-aryl or aryl-alkyl. The cpd. corresps. to the formula H2N-R-NH2 (I); 
where R = aromatic gp. (opt. substd.) as described above. More 
specifically, A is chosen from toluene diamine, xylylene-diamine and 
phenylene-diamine (singly or mixed) with or without isomers. 

USE - The process concerns, more partic, the prepn. of toluene 
diisocyanate, its single isomers or as a mixt . . 

ADVANTAGE - In previous techniques, large excesses (200-300%) of 
phosgene have been used to increase the speed of phosgenation and avoid 
formation of undesirable by-products resulting from reaction of amines 
with isocyanates. Since phosgene is a toxic cpd., it would be desirable to 
use smaller amts. of this prod., and the invention achieves this aim. 
Yields of isocyanates are as high as those obtainable in former processes, 
and there is no necessity to re-cycle un-reacted phosgene. 

ABEQ (0011) 

JP 2805459 B2 UPAB 20051108 

Prepn. of aromatic cpds. substd. by at least two isocyanate gps., where at 
least one cpd. (A) (comprising at least two prim, amine functions and at 
least one aromatic residue) is contacted with phosgene - in the vapour 
phase, using a 0-100% (pref. 5-60) excess of phosgene relative to the 
number of moles of functional amine gps . . 

Pref. the cpd. (A) comprises at least two amine functions and at least one 
6-14C (more pref. 6-lOC) aromatic residue opt. substd. by one or more 
hydrocarbyl radicals chosen from 1-lOC (more pref. 1-6C) alkyl, aryl, 
alkyl-aryl or aryl-alkyl. The cpd. corresps. to the formula H2N-R-NH2 (I); 
where R = aromatic gp . (opt. substd.) as described above. More 
specifically, A is chosen from toluene diamine, xylylene-diamine and 
phenylene-diamine (singly or mixed) with or without isomers. 
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USE - The process concerns, more partic, the prepn. of toluene 
diisocyanate, its single isomers or as a mixt . , 

ADVANTAGE - In previous techniques, large excesses (200-300%) of 

phosgene have been used to increase the speed of phosgenation and avoid 
formation of undesirable by-products resulting from reaction of amines 
with isocyanates. Since phosgene is a toxic cpd., it would be desirable to 
use smaller amts. of this prod., and the invention achieves this aim. 
Yields of isocyanates are as high as those obtainable in former processes, 
and there is no necessity to re-cycle un-reacted phosgene. 



ABEQ (0013) 

TW 359674 A UPAB 20051108 

Prepn. of aromatic cpds . substd. by at least two isocyanate gps . , where at 
least one cpd. (A) (comprising at least two prim, amine functions and at 
least one aromatic residue) is contacted with phosgene - in the vapour 
phase, using a 0-100% (pref. 5-60) excess of phosgene relative to the 
number of moles of functional amine gps.. 

Pref. the cpd. (A) comprises at least two amine functions and at least one 
6-14C (more pref. 6-lOC) aromatic residue opt. substd. by one or more 
hydrocarbyl radicals chosen from 1-lOC (more pref. 1-6C) alkyl, aryl, 
alkyl-aryl or aryl-alkyl. The cpd. corresps. to the formula H2N-R-NH2 (I); 
where R = aromatic gp . (opt. substd.) as described above. More 
specifically, A is chosen from toluene diamine, xylylene-diamine and 
phenylene-diamine (singly or mixed) with or without isomers. 

USE - The process concerns, more partic, the prepn. of toluene 
diisocyanate, its single isomers or as a mixt.. 

ADVANTAGE - In previous techniques, large excesses (200-300%) of 
phosgene have been used to increase the speed of phosgenation and avoid 
formation of undesirable by-products resulting from reaction of amines 
with isocyanates. Since phosgene is a toxic cpd., it would be desirable to 
use smaller amts. of this prod., and the invention achieves this aim. 
Yields of isocyanates are as high as those obtainable in former processes, 
and there is no necessity to re-cycle un-reacted phosgene. 
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AB Aromatic polyisocyanates are manufactured by reaction of C0C12 with aromatic 
polyamines in the gas phase in a reactor in which ideal mixing occurs in 
20-80% of the volume and plug-type flow occurs in the remainder of the 
reactor, with the excess COC12 being 0-100% based on the mol of amine 
functions. This process allows the excess of C0C12 not to be exorbitant, 
so that recycling of C0C12 is avoided. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To safely obtain the subject compound in a high yield by carrying out 
phosgenation of an aromatic polyamine in a gaseous phase in the presence of phosgene which is 
excess by a specific ratio without using a large excess of phosgene. 

SOLUTION: (A) At least one kind of compound containing at least two primary amine functional 
groups and at least one aromatic group, preferably a compound of the formula H2N-R-NH2 (R is an 
aromatic group which may be substituted with preferably a 1-6C alkyi, aryl or the like) (e.g. 
toluenediamine or xylenediamine) is brought into contact with (B) phosgene in an amount of 0-100 
wt.%, preferably 5-60 wt.% stoichiometric excess based on the number of mole of amine functional 
group of the component A in a mixed reactor containing a first homogenizing zone constituting 20- 
80 wt.% total volume of the reactor and a second zone whose flow is close to piston flow, 
constituting 20-80 wt.% of total volume thereof. 
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